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@ TetracycOnes having sut)Stantiany no effective antfoiotic 
or antibacterial activity and possessing antt-coOagen-destruc- 
tlve enzyme activity or antt-coitagenase activity and composi- 
tions contain^ the same have been found useftil as anti-col- 
lagenolytlc agents. Such tatTBcycOnes and compositions oon- 
taining the same are usefid In the treatment of periodontal dis- 
eases, corneal ulcers, bone deficiency disorders, rtieumatdd 
arthritis diseases characterized by excessive coltagen de> 
struction. A special aspect of this invention Involves the Incor- 
poration of such tetracycilnes In animal feed compositions fbr 
Improved animal nutrition, such as may be evidenced by in- 
creased weight gain. 
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NON-ANTIBACTBRIAL TETRACYCLINE COK?OSITIONS 
POSSESSING ANTI-COLLAGENOLYTIC PROPERTIES AND 
MRTOOng QP PMiPARTWG AMP USTVG SAMB 

This application is a continuation- in*part of 
application Serial No. 566,517 fUed December 29, 1983. 
The disdosares o£ the above-identified applicisition are 
herein incorporated and made part of this disclosure • 



BACTOROPm OP TOE TWVEIWTQW 

Tetracyclines are veil knovn broad spectrum 
antibiotics. Recently antibiotic tetracyclines have 
also been discovered to inhibit the activity of collagen 
destructive enzymes r e.g. mammalian collagenase, 
macrophage elastase and bacterial collagenases. For 
example, tetracyclines have recently been found to be 
useful in the treatment of periodontal diseaseSf severe 
progressive adult periodontitis and localized juvenile 
periodontitis. Antibiotic tetracyclines are also useful, 
in the treatment of non*infected corneal ulcers, in the 
treatment of pathologically excessive bone resorption, 
in the treatment of joint destruction involved vith 
rheumatoid arthritis and generally in the treatment of 
those diseases characterized by excessive collagen 
destruction. 

la vitro tests have shovn. that antibiotic 
tetracyclines 

(1) inhibit leukocyte and chondrocyte 
collagenase activity? 

(2) reduce bone resorption in organ culture 
induced by either parathyroid hormone, bacterial 
endotoxin or prostaglandin B^; and 
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(3 ) reduce macropbage collagenase and 
elastase activity in cell colture,. 

Also, in in vtvQ tests the antibiotic tetracycline, 
minocycline, in the treatment of diabetic rat vas found 
to 

(a) reduce pathologically excessive collagenase 
activi^ in gingiva and skin; 

(b) reduce pathological skin collagen resorptionr 

and 

(3) reduce pathologically excessive alveolar bone 
loss. 

Moreover> clinically r the antibiotic tetracyclines 
{Minociur Achroaycin and vibraaycin) at regular and low- 
dose levels were found to reduce collagenase activity in 
human periodontal pockets and iregular dose .levels of 
tetracycline brought about the healing of refractory 
non-infected corneal ulcers in humans, lesions which are 
believed to be mediated by mammalian collagenase. 

Boveverr although the commercially available 
antibiotic tetracyclines are effective as anti- 
coilagenolytic agents r long term use, either 
continuously or episodicallyr e.g. two weeks on-three 
months otf-two weeks on-three months off, is subject to 
the usual complications of long term antibiotic usage, 
such as intestinal disturbance, overgrowth of yeast and 
fungi, the development of antibiotic resistant bacteria, 
etc. 

Accordingly, it is an object of this invention to 
provide compositions . and therapies based on 
tetracyclines, and particularly the utilization of 
tetracyclines which nave anti-collagenolytic activity in- 
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the treatment of diseases or conditions characterized by 
excessive collagen destruction, without at the same 
time giving rise to the usual complications involved 
with long term antibiotic use. 

It is another object o£ this invention to provide 
tetracycline-containing compositions and the use of such 
commpositions as anti^collagenase agents while at the 
same time providing novel compositions and applications 
ot such compositions in the treatment of various 
diseases and conditions characterized fay excessive 
collagen destruction. 

It is a special object or aspect of this invention 
to provide tetracycline compositions having improved 
properties, such as animal feed compositions containing 
tetracyclines which are effective when supplied or 
administered to animals not only as anti--collagenolytic 
agents but which also provide improved animal nutrition. 

Current usage of the antibiotic tetracycline as an 
additive to animal feed for promoting improved feed 
• conversion and weight gain has been found to have the* 
adverse etfect of producing the overgrowth of resistant 
organisms which are presently considered to be hazardous 
to human health. By the practice of this invention this 
adverse effect is eliminated while at the same time 
anim«^. weight gain is promoted. 

Sow these and other . objects of this invention are 
achieved will become apparent in the light of the 
accompanying disclosure and drawings whyerein: 

Fig. 1 graphically illustrates the effectiveness of 
a tetracycline of this invention in reducing bacterial 
coilagenase activity in vitro ; 
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Pig. 2 graphically illustrates the effect of^ 
increasing concentrations of a tetracycline of this 
invention with respect to bacterial collagenase activity 
JLa YltgQ; 

Pig. 3 graphically illustrates the effect of 
increasing concentrations of a tetracycline of this 
invention on rat poly sorphonod ear leukocyte collagenase 
activity in vitro » 

Fig. 4 graphically illustrates body weight gain of 
diabetic rats subjected to oral administration of a 
tetracycline of this invention compared to other rats to 
which other agents have been administered; 

Pig. 5 graphically illustrates the effect on skin 
weight of diabetic rats administered with a tetracycline 
of this invention; and 

Fig. 6 graphically illustrates the effect in rats on 
collagenase activity in gingival tissue after the 
administration of a tetracycline of this invention. 

snMMAgY OF rm twehtiqh 

It has been discovered that tetracyclines which have 
substantially no etfective antibiotic or antibacterial 
activity possess anti-collagen-destructive enzyme 
activity or anti-collagenase activity. More 
particularly, it has been discovered that tetracyclines 
which have substantially no etfective antibiotic or 
antibacterial activity possess the ability to inhibit 
collagenolytic enzyme activity and collagen resorption. 
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Tetraqrdines are characterized by four carbocydic 
rings and are well known antimicrobials or antibiotics. 
Not all tetracyclines, however^ possess antimicrobial or 
antibiotic properties. a number of tetracyclines 
exnibit substantially no antimicrobial or antibacterial 
activity whereas other * tetracyclines, although 
exnibiting some antimicrobial or antibiotic activity, do 
not possess such antimicrobial or antibacterial activity 
to the extent that they are useful as chemotherapeutic 
agents or as antibiotics in the treatment of diseases. 
Those tetracyclines which exhibit no or substantially no 
or insufficient antimicrobial* or antibiotic activity are 
usefully employed in the practices of this inverition. 
Especially useful in the practices of this invention is 
tne tetracycline, dedimethylaminotetracycline. As 
indicated, however, other tetraqrclines which do not 
possess sufficient, if ai^, antimicrobial activity are 
also useful in the practices of this invention. 

Generally, tetracyclines, as has now been 
discovered, whether possessing antimicrobial or 
antibiotic activity or not, all possess anti-collagen- 
destructive enzyme activity or anti-collagenase 
activity. This anti-collagenase activity appears to be 
attributable to the unique structure of tetracyclines, 
i.e. the special four carbocyclic ring structure which 
is characteristic of and possessed by the tetracyclines. 

As an observation, it is believed that the carbonyl 
moieties in the carbocyclic ring nucleus of the 
tetracycline are important to the anti-collagenolytic 
activity of these compounds because they chelate the 
metal ions calcium and sine. This is an important 
property since the collagenolytic enzymes mentioned are 
metal dependent. 
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Tne action of the tetracyclines, when employed in 
accordance with the practices of this invention as aatx- 
collagenolytic agents, appears to be systenic, although 
the tettacyclin.. «ay b* employed topically, such as 
direct application to the gingival tissue, such as in 
the case of the treatment of periodontitis wherein 
excessive collagenase activity is involved and akin as 
in the treatment of ulcerative lesions, such as 
decubitus ulcers, diabetic iilcers. epidermolysis 
bullosa. in the practices of this invention .the 
tetracyclines may be employed in any of the 
of arolic*tion appropriate for the treatment of the 
condition involved. The dosage of the non-antlaicroblal 
or non-antibiotic tetracyclines of this invention .o 
reduce collagenase activity or when employed as " anti- 
collagenolytic agent could be the same as or slightly 
greater tnan the dosage of conventional tetracyclines 
when used as antimicrobial or antibiotic agents, in 
addition, however, the dosage c»n be substantially 
below or but a fraction or minor amount of such standard 
dosages or levels at which conventional antimicrobial, 
tetracyclines are employed, such as about 5-50% of the 
standard tberapeotic dosages with respect to the 
utUixation of witimlctoblal or «,tibiotic tetracyclines 
When employed in the treatment of diseases. 

one commercially important aspect of the practices 
of this invention involves the utUisation of the 
special non-antimicrobial or non-antibiotic tetracy- 
clines, such as dedimethylaminotetracycline as an 
additive to animal feeds. Animal feed for ruminant, 
•non-ruminant and ruminant-related animals usually 
comprises a mixture of grains, proteins, amino acids, 
minerals, vitamins and additives, such as preservatives. 
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(antioxidants, bacteriostats, fangistats) and supple- 
ments that nelp protect the aniaal against parasites and 
diseases. The advantage of the use of the special 
tetracyclines in accordance vith this invention as a 
component or additive in animiU. feed is that such a use 
would likely not give rise to antibiotic resistant 
strains of bacteria. The primary purpose of 
incorporating the special type tetracyclines of this 
invention in animal feed is as an anti*collagenolytic 
agent to improve animal nutrition and body weight. 

By way of example as to the concentration or amount 
ot the special tetracyclines of this invention 
incorporated in animal feeds, for poultry feeds for 
chickens, turkeys and broilers^ the amount of the 
tetracycline incorporated in the feed would be in the 
range from about 10 grams to about 200 grams per ton of 
feed. With respect to feed for beef cattle for young 
calfs up to about 12 weeks of age, the amount of the 
tetracycline in the feed should be such that about 0.1 
mg to about 1.0 mg per pound of calf weight per day is 
taken up by the calf upon consumption of the feed. With 
respect to beef cattle, the amount of tetracycline 
present in the feed should be such that the animal takes 
up or consumes from about 75 mg to about 300 mg per 
pound per day from the tetracycline-containing feed. 
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nyp&TT.m pescttpttom np the tweottqw 

Preparation of Stock. Solutions o£ Tetracycline, 
Minoeyellng P^d4mefchvlaiiiinQfcgtraevelin^ fCWP) 

Stock solutions of ]alnocyellne# dediaietfaylaaiino- 
tetracycline (CMT) and tetracycline were prepared as 
aqueous solutions. These solutions vere to be used to 
determine tue antibacterial activity of each of these 
tetracyclines* The minocycline vas obtained from Sigma 
Chemical Company, St* Louis, Missouri, Lot #60F^0048« 
The tetracycline was also obtained from Sigma Chei&lcal 
Company, * St. Louis, Missouri; Lot #103F0350 and the 
dedimethylaminotetracydine vas isynthetically prepared 
in accordance vitfam the method of J. Boothe et al, JL,. 
An. Chcm. Soe, , Vol. 80, page 1654 (1958) and 
Mccormick et al, J. Am. Chen. Soe,, Vol. 79, page 2849 
(1957) . The stock solutions vere prepared as aqueous 
solutions containing 100 micrograms per milliliter of 
each of the compounds. To 10.00 mg. of either 
minocycline, tetracycline or dedimetltylamino*- 
tetracydine, 10 ml of distilled vater vas added and the 
suspension vas svirled in a 100 .0 ml volumetric flask. 
To each 10 ml suspension of the compound 1.0 ml of 1.0 H 
sodium l^droxide vas added to produce a clear solution 
of each compound. Approximately 70 ml of distilled 
vater vas added to each solution and the pH vas adjusted 
to a pB of 8.0 to 8.3 by the addition of the appropriate 
amount of 1.0 N hydrochloric acid. Bach solution vas 
then made up to 100.00 ml in the volumetric flask by the 
addition of distilled vater. The final concentration of 
each of these compounds vas 100 micrograms per ml. The 
stack solutions vere stored in the refrigerator until 
they vere used. Stock solutions vere made fresh daily. 
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EVTDENCS OF LOSS OF AWTTMTCTQBTAL AgyTVTTY 
In vitro evidence: 

In order to demonstrate that the dedimetfayla&ino* 
tetracylcine (CMT) bad reduced antisicrobial activity a 
comparison was made o£ the minimom inhibitory 
concentration (MIC) of each o£ the compounds. A 
comparison of the MIC of minocycline^ tetracycline and 
dedimetfaylaminotetracydine vere carried out in the 
following manner. To a series of tubes containing 3.0 
ml of sterile Brain Heart Infusion (BBI) broth (DIFCO) 
appropriate amounts of the stock solutions . of 
minocycline, dedimetfaylaminotetracycline and tetra- 
cycline were added to produce concentrations as shown in 
Table 1. Each tube was then adjusted with sterile BBI 
broth to a final volume of 4.0 ml« Each tube in the 
series was tnen inoculated with 0.1 ml of a 24 hour 
broth culture of Bacillus cerena which had been 
incubated at 37 The tubes were then vortezed and 
incubated at ST'^C. for 24 hours. The tubes were then 
read for the presence or absence of growth which was 
determined by turbidity. The results of these 
comparative evaluations for antimicrobial activity are 
recocaed in Table 1. It was evident that the 
dedimetfayl-aminotetracycline has no detectable 
antibacterial activity against Baeillaa eereag , it was 
more than 100 fold less active than tetracycline and 
more than 1,000 fold less active than minocycline. 
Bacillus c&n&ns was used as the test organism because it 
is routinely used for tetracycline assays due to its 
extreme sensitivity to these antibiotics. The organism 
was obtained from the American Type Culture Collection 
(ATCC #11778) . 
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Ja vivo ev'idence: 

Conventional animals and animals rendered diabetic* 
were either not treated or treated with metronidazol or 
dedimethylaoinotetracydine in a comparative study to 
determine the la vivo activi^ of dedimeti^laminotetra- 
cycline. 

In this study four different groups of rats were 
utilized. Group I was an untreated control group of 
conventional rats harboring a normal oral flora; Group 
II was an untreated control group of diabetic rats 
rendered diabetic by administration of streptozocin; 
Group III was a diabetic group treated orally with 
metronidazol and Group 17 was a diabetic group of 
animals treated orally with dedimethylaminotetra'cydine. 

At the conclusion of the experiment the rats were 
sacrificed and samples were removed with sterile 
currettes from the gingival .margin of the molar teeth of 
rats from . each of these groups of animals and 
transferred to broth and incubated for 72 hours at 37 *C.. 
The organisms isolated were compared to determine if 
there was any major change in the composition of the 
flora following the administration of either 
metronidazol or dedimett^laminotetracycline. 

The results of the isolation and identification of 
the organisms obtained from gingival samples indicated 
that: (1) the untreated conventional control animals 
had slightly more organisms present than the animals in 
any of the other groups and were easily identified by 
the amount of growth and by the bacterial compositions, 
(2) the diabetic animals receiving metronidazol produced 
less growth from the gingival samples than emy other 
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groap and Had predominantly Gram positive cocci; (3) the 
untreated dxaoetic control animals and tne diabetic 
animals • receiving dedimetlQrlaniAOtetraqrcline were 
essentially Indistinguxstiable in ttoe amount of growtn 
obtained trom tne gingival samples and in the bacterial 
composition ot eaca sample. Tbese results are 
summarized in Table 2« 

Tnese In y^ve studies clearly demonstrated tbat 
metronidazol preferentially suppressed tne Gram negative 
anaeroDic organisms in the crevxcular microflorsr as 
expectedr wttereas tbe dedimethylaminotetraiycline pr 
OfT did not nave any detectable eftect on the crevxcular 
microtlora in contrast to tbe effect of antibiotic 
tetracyclines. 

Goiub et al, P^iriodontal Res> 1£: 516, 1983 

demonstrated tbat an antibiotic tetracycline suppressed 
tbe gram-neg anaerobic organisms in the crevicular flora 
of tne diabetic rat, sxmUar to tbe effect described 
aoove tor metronidazole. 
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v^iAp^rtc^ ainfei->eollaflgnQlvfcie gngvme activity 
Tn tfitro evidence: 

Bacterial collagenase (from hiStQlYtiCUn) # which 
like mammalian collagenase is a calcium dependent 
metallo*proteaser was incnbated for 18 hrs* at 27 ^C. 
vith [^H-methyl] collagen in the presence of Or 20 or 60 
nq/ml of CZft and the results are shown in Fig. 1. In 
tne absence of CMTr Increasing* the bacterial collagenase 
levels in the incnbation mlxtore from 10*- 100 ng 
increased the degradation of the radiolabeled collagen 
substrate (from 40-90%} , as expected, A similar pattern 
was seen vhen 20 ng/tnl CKT vas added, however, at all* 
levels of bacterial collagenase (10-100 ng) the 
breaJcdovn of collagen vas lover than that seen in the 
absence of Qfl. Increasing the concentration of OCT to 
60 i£g/ml essentially completely inhibited collagenase 
activity at all of the enzyme levels tested. 

Another experiment vas carried out. In this 
experiment, a single level of bacterial collagenase vas 
incubated (a) vith a vide range of concentrations of OCT. 
(0, 2, 10, 20 and 60 Ug/ol) and (b) vith the knovn 
inhibitors of metallo-proteases, EDTA and 
phenanthroline. As in the first experiment, 10 ng of 
collagenase degraded about half of the available 
radiolabeled collagen substrate after an 18 hr. 
incubation at 27 in the absence of COT, Fig. 2. The 
very lov concentration of 2 n.g/ml COT inhibited 
collagenase activity by about 20% vhile the 
concentrations of 10-60 ng/ml COT reduced activity about 
90%. These higher concentrations of COT inhibited 
collagenase activity by the same extent as the 
chelating agents, EDTA and phenanthroline, consistent 
vith the hypothesis that the metal. binding 
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characteristics of the tetracyclines (including COT) are 
responsible, at least in part, for their anti-collageno- 
lytic enzyme properties* 

A third experiment was carried out and the results 
are presented in Fig. 3. In this experiment 
radiolabeled collagen molecules were incubated (18 hrs., 
27»C.) with an extract of rat leukocytes known to 
contain collagenolytic enzyme activity. This maamalian 
collagenase preparation was incubated with 0-60 n g/ml 
COT or with the collagenase - inhibitors, EDTA or 
phenanthroline. The collagenase by itself degraded 
about 55% of the available collagen substrate. In this 
experiment, 2-10 ji g/ml COT reduced the collagenase 
activity by about 20% while 20 and 50 n g/ml reduced the 
activity about 85%. EDTA and phenanthroline, two metal 
chelating agents, completely inhibited the activity of 
this mammalian collagenase, as expected, since lenko^te 
collagenase is known to depend on the presence off the 
metal ions, calcium and zinc, for normal activity. It 
is believed that the reason why this mammalian 
collagenase preparation required a higher concentration 
of COT, than the bacterial collagenase preparation, to 
achieve the same degree of inhibition was two-folds 
Firstly, the mammalian collagenase was a relatively 
impure enzyme compared to the highly purified bacterial 
enzyme. Thus, the COT could have reacted with other 
metallo-proteases (e.g. gelatinase) in the leukocyte 
preparation, in addition to reacting with collagenase, 
thus etfectively reducing the inhibitor COT/collagenase 
ratio. Secondly, leukocytes contain a high level of 
calcium ions and earlier experiments demonstrated that 
adding calcium to a collagenase/tetracycline mixture 
could overcome the inhibition of the enzyme activity. 
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In vivo evidence: Foar separate groups of rats were 
set opr one group (controls) was left untreated 
throughout the entire protocol, the second (the diabetic 
or D group) was made diabetic by I.V* injection of 
Streptozotocin as described previously, the third group 
was made diabetic and then administered by the oral 
route 75 mg per day of the antibiotic metronidazole (D 
4* metronid. group) , and the fourth group was made 
diabetic and ocally administered on a daily basis 20 mg 
per day ■CUT* (D + "COT* group). These doses are 1/10 
of the daily doses of each of these drugs when 
administered for therapeutic reasons to humans. The 
1/10 value is the same dose that was administered to 
diabetic rats in previous studies using minoq^cline and 
which was found to produce beneficial changes in rats' 
connective tissues. At several time periods during the 
experimental protocol, the rats were weighed. On the 
final day of the experiment (day 37) , a blood sample was 
taken from each rat for glucose analysis, the animals 
were weighed and then killed. The entire skin from each 
rat (except for that over the head, paws, genitals) and 
the buccal gingiva were dissected, weighed, minced, 
* extracted (all procedures at 4*C.) and the extracts 
partially purified by ammonium sulfate precipitation. 
The collagenase activity in the skin and gingival 
extracts was measured after incubation with radiolabeled 
collagen as the substrate. (Skin extract was incubated 
at 35*C.r 48 hrs., with glycine labeled collagen 

tibrils, while gingival extract was incubated at 27*C., 
18 hrs., with t^H-methyl] collagen molecules) . 

Just prior to killing the rats, a subgingival plaque 
sample was taken from each animal from the maxillary 
areas. The samples were immediately placed into pre- 
reduced broth (to protect the anaerobic microorganisms). 
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incubated under anaerobic conditions, and the relative 
numbers of the Gram-positive, Gram-negative and motile 
microorganisms were assessed. 

As shown in Fig. 4, the control ratSr over the 37 
day protocol, gained weight while the untreated 
diabetics (D group) progressively lost weight. Daily 
metronidazole therapy had no effect in retarding 

the weight loss in the 0 rats, whereas daily treatment 
of the D rats with ClfT completely inhibited body weight 
loss. In addition, towards the end of the experiment 
after [day 30] the "D* rats treated with CMP began to 
gain weight in a manner paralleling the non-diabetic 
controls wnile the untreated "D' rats during the same 
^time period continued to lose weight* 

The data in Fig*. 5 shows a similar pattern of 
change. The D and D + metronid groups lost more than 
50% of the skin mass by the end of the 37-day protocol, 
whereas treating the D rats with CMT on a daily basis 
inhibited the loss of slcin mass (skin loss is a 
complication of the diabetic condition) • 

The data in Table 3 shows that all of the diabetic 
groups (D group; D metronid groups; D CMT group) 
were severely hyperglycemic (638-850 mg % blood glucose, 
levels) compared to the normoglycemic (104 mg %) control 
rats. Treating the diabetic rats with metronidazole had 
absolutely no effect on the pathologically excessive 
collagenase activity in the diabetics* skins, Table 3, 
or in the diabetics gingiva. Fig. 6, even though the 
blood glucose in the metronidazole (antimicrobial) - 
treated rats was slightly reduced (Table 3l In marked 
contrast, even though the CMT treatment appeared to have 
a lesser effect than metronidazole on blood glucose ^ 
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concentration, this modified tetracycline dramatically 
inhibited skin and gingival collagenase activity by 
about 50%, Table 3 and Fig« 6« These data demonstrate, 
that eta inhibits mammalian collagenase activity (and 
collagen resorption) in vivo , like standard antibiotic 
tetracyclines, bat can accomplish this therapeutic 
et£ect without significantly affecting the crevicular 
microflora* 
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Althougb empnasis In tbis disclosure and the 
practices of this invention has been placed on the 
dedimeth^laminotet racy dine as the non-^antimicrobial or 
non*antibacterial tetracycline, other substantially non* 
5 antxmicrobial or non-antibacteriail tetracyclines are 

also useful, such as SYHbenzylthiometfaylene tetracycline 
naving the structural formula: 



10 



15 




OH 0 HO 0 



Also useful IS the nitrile analog of tetracycline having 
the structural formula: 




35 
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Also useful is the Mono K-aliqrlated amide of 
tettacylcine having the structural formula: 



I 




Also useful is the 6 Fluoro deaethyltetracycline having 
the structural fornula: 




and also U<^-chlorotetracyciine baying the; structural 
fomola: 

CI HO Me NMe2 
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THe special -non-antimicrobial or non-antibacterial 
tetraqrclines of this invention are suitably employed 
per ae or in the form of their salts, such as the 
hydrocnloride salts* Other vater-soluble salts, such as 
the sodium or potassium salts, might also be employed. 

The tetracyclines of this invention might also be 
encapsulated for oral administration since, as indicated 
hereinabove, the tetracyclines of this invention appear 
to be systemically effective as anti-collagenolytic 
agents « The tetracyclines of this invention can also be 
formulated in the form of tablets, capsulesr elixirs 4tnd 
the like. The tetracyclines of this invention may be 
formulated into solutions or suspensions for 
intramuscular or peritoneal administration. 
Additionally, the tetracyclines might also be 
incorporated or formulated into a polymer carrier or 
delivery system for topical or local i]se,such as in 
the case of the ti&atment of periodontal diseases, such 
as for delivery directly into the periodontal pocket. 

Suitable polymeric materials useful for incorporating^ 
therein the tetracyclines of this invention include 
ethylene vinyl acetate, polycaprolactone, polyurethane, 
ethylene cellulose which, after having the tetracyclines 
incorporated or dispersed therein, are suitable shaped 
or formed into fibers, sheets, film or particles or 
granular* material capable of being shaped or formed into 
a suitable form for treatment of periodontal diseases 
and the like or for direct application to a lesion 
evidencing pathological collagen destruction or 
resorption. 

As will be apparent to those skilled in the art in 
the light . of the foregoing disclosures many 
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moditicationSf alterations and substitutions are 
possible in the practice of this invention without 
departing from the spirit or scope thereof. 
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WHAT IS CLAIMED IS: 

1 . A composition comprising a tetracycline having substantially no 
effective antibiotic or antibacterial activity and possessing 
anti-collacen-destructlve enzyme activity or anti-collagenaise activity 
and a carrier therefor. 

2. A composition according to claim 1 for use in the treatment of 
humans or animals suffering from a condition or disease characterized 
by excessive collagen destruction. 

3. A composition in accordance with claim 1 wherein sa±d tetra- 
cycline is dedimethylaminotetracycline. 

4. A- composition in accordance with claim 1 for use in the treat* 
ment of ulceration of the cornea. 

5. A composition in accordance with claim 1 for use in the treat- 
ment of periodontal disease. > 

6. A composition in accordance with claim 1 for use in the treat- 
ment of rheumatoid arthritis. 

7. A composition in accordance with claim 1 for use in the treat- 
ment of periodontal disease, akin lesions and/or other diseases 
said tetracycline being topically applied. 

8. A composition in accordance with claim 7 said tetracycline' being 
releasably incorporated in a polymeric carrier or matrix. 

9. A composition in accordance with claim 1 said tetracycline being 
administered systemically. 

10. A composition in accordance with claim 1 said tetracycline being 
administered orally. 

1 1 • A composition in accordance with claim 1 wherein said carrier is 
an aqueous carrier. 
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12. A composition in accordance with claim 1 wherein said composition 
is in the form of a tablet, granule , lozenge or capsule. 

13. A composition in accordance with claim 1 wherein sali,, c[a^t^xf t^^, 
solid physiologically acceptable matrix. 

14. An animal feed composition comprising a tetracycline having 
substantially no effective antibiotic or antibacterial activity 

and possessing anti-collagenase activity or anti -collagen-destructive 
enzyme activity and animal feed, said tetracycline being present 
in said animal feed composition in an effective antl-collagenase 
amount. 

15. An animal feed composition in accordance with claim 14 wherein 
said tetracycline is dedimethylaminotetracycllne. 
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